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(57)Abstract: 

PROBLEM TO BE SOLVED: To embody a comb-shaped 
dividing system for light signals which is inexpensive, is free 
from crosstalks and is hardly affected by a temp, fluctuation. 
SOLUTION: This comb-shaped dividing system has at least 
two stages of continuous WDMs connected to each other. 
The WDMs of the first stage are interconnected to light 
paths. The light paths are, for example, optical fibers, 
waveguides or other light signal carriers and transmit the 
multichannel light signals having various wavelengths in plural 
channels. The first stage WDMs communicate the bands of 
the channels to the respective WDMs of the second stage 
through the suitable light paths. The respective bands have 
the plural channels separated by at least one separate 
channels. The respective second stage WDMs are allocated 
to the specific bands and are interconnected to the light 
paths. The respective light paths transmit >1 channels. The 
pass band of the first stage WDMs is narrower than the pass 
band of the second stage WDMs. 
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[US] £ffiT> i7P7. h-^*i'>^:<. fi«*3>£>^ 

*> r. -D OffilSS $ ntz.Wm.-t * W D M CDg * Wt 5 . 

#J*.fcf, 5t7r<A*, Uli&SS. Sfcfi^cDtfjcoftfi^t* 
It&co^^^g^&ftfitcW?- 

2gCDWDMICJHfT-5. <ht>-0 CD 

su © ^ v J: o T $ n&tt » CD 9- * * ;p * ^ T 
SS2gWDM«, «*je©1**K:f!|i)3T&tt. 7t 

/ucffiigtsna. • ; s-cos7 , 6/^xti-ot(±co5 1 ^ 
***ea-ra. *iswDMoaa*«tt*2awD 



IK K ™ 

s s 
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A. 

[19*312] NMfiW3 1 -v*^35<fctMee>Sii2IS:W 
DM*S*0. I #@CDfl2g:WDM^;iNM^@<Z)3 1 -^'*;^ 
©3•£©? 1 **;H fc.fctf? 1 -*'*;!' (M+I) £§I§L 

[»#H3] JBlRWDM*J:^SB2aWDMS*- 
©**EIS±K:M!tt;fcC: ts»itt5»*a 1 ©->* 
fi. 

[»*3S4] »lRWDMSitfJ((2 8WDMtt, ft 
77-f;^2/ h"7— i7<J)J — H»c*^Tn — *JHCSE« 20 

1 ©yXf A. 

[«**5] glgWDM^i^iagWDMIJ, # 

- Kt»i*nt#ftt5C(!:61*tfr«i*fll 1 © 

[»*)H6] »lSWDM*itf»2SWDM©3« 
©'>&< ifc-oteaH&SS^l'-xi' >if)V—5rfr*>tS. 
^Ct*1«aii<h-r5»*3Sl<0->X^A. 30 

[W*^7] 1 1 SWD M*^S 2 SWD M^iEff 

1 C0->Xt-A„ 

[W#JB8] » 1 8WDM*6» 2 gWDM^MEff 
1 Oy^fA. 

•>Xf A. 

[»**io] iWEft«*±c**fl:*ft*Mft©^ 40 

A. 

[1»*B1 1] »iaWDM*«tUtiR2SWDM0 5 
4*«£T*BI#JS 2 CvXfA. 
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2 

gWDMi. 

*:M'**TSft«^££J*-r4»2»WDM£*>&£ 

WDM^SO. ISBOS2SWDMttNMlO?V* 
;K£-5-6©3 1 i'*;H (M+I) £#J1 

[■1**14] I l8WDM*it):i2gWDMIiS 
I*ff*«Ctt1»fi:tSll#fll 2<D->7.^A. 
M&R15] IltWDM*±i;g2aWDM©p 

[i$«16] miaWDMd^m2eWDM^SfrgB 
* 35 SIT -5 ft 7 7 -f A* £ $ S tc #T £ C £ £ #m £ 
■T-Stt^Jil 2©->XfA. 
[f$J|17] Sg 2 gWDMA^^lSWD M^tftfH 

# m * <e si r * * & si * £ <=> c # r * c t * w « t f s 

ft** 1 2 OvXfA. 
2 O-zXtA, 

£iKSSlC*r*££*«r*£"**Sil*JJU 2©->7. 
fA. 

[ffl*«2 0] |g 1 gWDM*i0!I28WDMO3 
*,©'>&< tfe-^tt7-'Jl7^M*^)5:5Ct* 
Itgti-f 5St*JS 1 2 (D->X^A. 

[11**2 1] N«2-e*0M«2TS*Ci$:#Si 
£-f 5It** 1 3 <D->X^A. 

[H*JS2 2] Ntt4-ea&0M«8T-S ; 5^<i:$:^® 
i-T^W*^ 1 3 CD->X5="A. 

[H*JK2 3] •?-n^ r n©5fts»c«ao5 1 -v^^** 

^Atc&HT, 

N M il © 5 s - -V * ; U £ *T T £ ft ft £ § it L N M H © -V 
I SICWDMlCfeUtf t*JH iSiU^Y*^ (M 

+ i) s*t«»**siba*»«a»6i*©^t* 
;u * a-RlflsT * m<@ cdw d m * *rf 5 g§ 2 a t ^ e> & 

3i2f£©Mf@©WDMAi^*Jl'£#^fcT5fce6roa 
[»**2 4] mim*$£Vm2®\tg;Wj*-y hV- 
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[«*3I2 5] Sglf££±tf|g2i£©#WDMteaii& 

3®y7f A. 
[StJfcJS 2 6] Sg 1 g*> 2 a^»E#**<Ei»r 

f A. 

[»*«3 1] Ntt2T*0M«2T»*Ci:£#« 
fr^W5R^2 3©y7vfA. 

£T •5**312 3<D->7.xA. 

*2 WDMfc*^TIWE* 1 ®jfi*««i: OJE^SS 2 5Ii§ 

StfEISSO^ + ^JVSSmT-SXxy^t. 

Sg 1 WDM 13*3 UTS 1 Sifi^SrfiJffl LTfflE^* 

JS2 WDMfc£t»TlWE*lHii#*.fc0*<r»JS2a« 

££/£T.5 7.^-;/ 6«e* C iS*ttt*»*» 

[S59!©#llfflfcR9n 
[0 0 0 1] 

-^7-*i:«u #ic. aRottSCfcttstt*©? 1 
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7 7 -r A'ai^i -> * t- a © «6 (Dmmft-m a 

[0 0 0 2] 

nutCI+LWS. lK^m5'h7-i'77 
5. 

[0 0 0 3] iH<>h5/-#'f>h*yh7-i'Tlt 

St. *7 7-fAf. «. * J: 

5. 

[0 0 0 4] /t7-$MM*y HT-^Ttt. i£fs«» § 

20 mm. &&v-$ia\m)\>—-7<Dyt7 no— &&ny- 

@#SF^4, 9 0 4, 0 4 2-^fCH^.^— *7*7**EfE 
ZtlT&D, cnKmSWft/^7 — *7*y (PS(p 
ower splitter)) T'$>2>. fc-SitefcTte. A7-xyj 

asfcro^T-TAtri^^-r^. h7-^7-+f 

30 mm, WI*»E»cJ:*lDA#7*7-f^>'«BO»*, 43 
«ktf, ©in a#j^+#c»w*J; 

[0 0 0 5] &S4MM4ta*y h7-*tt**»ll , 7* 
f yi/^IJ- (WDM(wave divi s ionmu I t iplexer) ) £r-S! 

— > hsa^H^^n-5o WDM (T7-<;1/^ 
(PON(passive optical network)) ~f tefr^ftl&tf) 

so ttmrzo :e»it, WDMH "^U^Y^Hfcfl^ 
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5 

ft©#/i*©«« cr^fc^^^*^) ^t^ct 

Cfc*tCffll/i-5^t*iT^-5.. WDM©{«l(t C. Drago 
ne et al., "Integrated Optics NxN Multiplexer on S 
ilicon". IEEE Photon. Technol. Lett., Vol. 3, p. 8 
96 (1989). iScfctf. *S&ffFSiS5, 1 3 6, 6 7 1§ 

[0 0 0 6] WDM^";h7-^ll J^SWC A"7 — 
ftm*v h V-?£K> t>A>7-»£#'>&<. £<=>(::. 10 

li/t-7-^fiJ^ y r- -7-i7 Ktf^T&ffiftK&tXfc&ifc 

£#§«§§) ^£>sit5. b^b. ^mu^wmsam 

tLTU. C. Dragone et al., "Integrated Optics Nx 
N Multiplexer on Silicon", IEEE Photon. Technol. L 20 
ett., Vol. 3, p. 896 (1989) (*3 JctfTfcH^ffFffl 5 , 
1 3 6, 6 7 1f) fcaE«*nT^-5**K^ V—?4 
>i/)V—$ (WG R (waveguide grading router)) -t 9 , 

mm^mmm^ 0 8/3 6 5, 6 is§ mwm y. 

P.Li, et al., iiJIB : 1 9 94f 12H28B) (CIS 
«$nT^-5 7-Ux^M'<-7.CD^jSSS7^^^ (F 
F) I9WDMA!fc5. 
[0 0 0 7] ^IS5^WDM$7 h^-^tt. E(T©I 

*^fiJ-e*-5. — 7jT«, WDM*yf<7-?tt, 30 
fta**Str»£*fc«»«ifc.5. L*>U #«i±/0<*£ 
< («A(ilX3 2) ttffiC0A^WGR$Sjfi-r-5<D« 

tt) y— #Sc07r<A'5riRSLrc#— <75 7 

T-rn^r-^;^. »3km*ftfc-y— tr 

XlU ZOt'L^ifi^U ^B— h / — K (RN(remote no 
de)l) Sff5. rnSW7T'fA'«/jNy;i/-7 p tC» 

?)V (RN2) -»l:'CfXi'JHi4~l 6 40 

O&gJlMStfc-y— tX-T4. U^E-hy-H (RN1) 
fc^UX-rX^;!/ (RN2) fifE^Oifi^tCWDMSR 

©CDWDMSrlSBTSClilCj;?), 
7fA3X h SHUNTS d<ha<T€f*. 
[0 0 0 8] 
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i&SutT-is. sec, »iRawDM«>aa#tta4> 

fc* »*tt»0. 0 1 2 nm/t) 

[0 0 0 9] ftoT. cnSTfftSnxnttHlBIBi 
UT, ^fCl£:i;T2ac*gnigg-CS5 1 i:i ; fotC±|g 

fl:* J: #Kfl:-r * t- A *s J: :5ft £ $ tit 
[0 0 10] 

tot. #SWDM*y h"7-^**«T*fc»©*»«-« 

5 * 2* £ fe (C « W -5 « ft CO 3=- v * * © 3tt«« 
[0 0 11] flliBWCtt. *^Bj<75®^^-fij->7.7"A 

nrraa*. s«$ns«toic 3gK±^ngt5ci 

t>Rll6T**. JSlS©WDMtt3t/tXiffiS*lW$n 
©*SO>Cfll*+1rU7T?*D, 1«ftcD^*;U££ ± 2f 

fc< 3©Bij©? 1 r*;uic±oT#iH£nfc}tft© 

9*1r*;H6*-*-*. SI2SWDMH 4*je©#«»C« 

fc*f»CJ:fttf. IlgWDMCllfftlJf 2fWD 

[0 0 12] Sllia:te«ktfSfl2a©WDMte. 
«@SS. fliJAfcf. #j£fflj£r6Ut3fc*»lHl88 (OAS I C 
(optical application specific integrated circui 
D) ±(Cfgtj-^C £A*plfig-C&5. tn^OWDMH 

j^fig-r ± ? tc 7 7 -r a- t— & m i; t*§ss«$ n 
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[0 0 13] *«WO*»»td->^7-AO»fPtt6lT© 
fll-T*. SHWDMIt KU4il**««lfflr« c i 

[0 0 14] *»WfcJ:oTli«*n*ffLt»*ttH:* 

a. jsiic. **©5F**;u«s*tf 

1 SWDMI: TSfiSn, SlgWDM 
©miaa^^$rfiJffl-r-5^itCJ;oT. Jgfe©? 1 ^* 20 

c!tl5. SiS2lC. -?-ne»©^}s^-ti^ f n^2gwDM 
*J:0jC^Ha»«**r*»2aWDMK:J:oT## 

[0015] a*ji@^in«, *afls*-HK:a 

fc. H»Oft*fl'tiJ|!2ftWDMOIii»«i:«t0f 

a^Sr^r-rsmieWDMSrfiJffl-r-S^ttCioT. 
[0 0 17] 

12, 145ft5. Slgl 2Sli©lXM©WD 40 
Ml 6ttt5. WDM16I1 NMiCf t^S* 

•f-s^fg^eiM-rs lecoA^/tts^^/tx 1 7 t. 

MfiWtrJ^/A^ft/tX 1 8 WDM 1 6 tt. 

«t^aa^«Sr*iJffl-r*^tCJ:oT. Tfc^Xl 7±© 

1, M+l. 2M+1 (N-l) M+l£=8"r 

51lSli«7'7>f (#&) B,±lceiH$ni.„ ^ 50 
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T*)12, M+2, 2M+2 (N-l) M+ 2 

<Drt? — >tf, 9"r*JWL, 2M, 3M, .... NM£ 

-5 M # § CD ~f =7 > 5 1 B „ \Z 31 T -5 £ T tt 6 tl 2> . 
[0 0 18] g2gl 4\tMmom.m-f3i 1 XN©WDM 
2 2Srft5. SWDM2 2H tlC3t/U 1 8 

±OM«o#«flD5*o— 3*aflir*J:5K:«J**n 

3. SWDM2 2I1 jfciHS-r-S^^e.fl-*©?^^^ 
*»*fl:*fctt#aflS"r*. 3feJ6«T«. MilCDWDM 
2 2^«T©<fc57S:il*©3 1 i'*;k Tfcfr*. 1. M 

+ 1 (N-l) M+l ; 2, M+2 (N 

- 1) M+ 2 ; ... ; M, 2M, .... NM, £#8t{fc£ 

[0019] asr^tfjft-r****, hi 

0, N 2 teSI2I3:©7+giJitT-$>£>. £©*§-£. 
SN,N,A«tt*ftfcA.' ttA,£raUUiafcfT<. H 
'31/T. ^filOa, i&SfcJECT. 3R£U:K:*| 
JS-racffenJIIBT?**. lXMcomiiSWD 
M 1 6 l:*^TMSNMi:3EATBi 1 ©<fc:5ft 1 X NM 
•>XfA10i*tLT*SL, 3g®lXN 2 MyX 

[0 0 2 0] WDM 16, 2 2 «£;£©& IS WD M £ 
t^pJfilTab^.. l^SWDMOMS, C. Drago 
ne et al., "Integrated Optics NxN Multiplexer on S 
ilicon", IEEE Photon. Techno 1. Lett., Vol. 3, p. 8 
96 (1989) (*5i[C*I#ffS5, 1 3 6, 6 7 1*) 
CSa«£*lT^-5. fc^— OCO^JibT. WDM 1 6 , 
2 2 tt. *B4#ffT-fcBf!Sil 08/365, 618* (&« 
m : Y. P. Li, et al.. ffi^B : 1994^12^28 
B) CIB«t$nT^-5«k'3fc:7— Ul7-fMtLTS 

[00 2 1JX/W17. 18. 2 411 t£«*£€2I 

[0022] ffl^sa^x^A i ott. mmmizzgg 

A10CWDM16, 2 2 11 ©*«|§]K. {SJA 
tf. #Jtflifc[SH*>fc*«l3gS (OAS I C) ±CRIJ4 
Ct^BJtET»-5. d©#|f£Tte. ft/t* 1 8 ttJMUlII 
K^««K<h-r«.c:t*iBj|gT»*. WDMIS. K7t 
r-"7— iJ<T>J— KCfc^TD— 

5. WAtf. -iE-n^COWDMtt, 3t77<A^y h"7- 
£©S&5y— K (0»J*.«RN1. RN2) (CiEBS 
ft. h'7-^€:^fi£-r-S)cfc-5tC77-1'A-'ir-7 r 

jh 8»i^mitBi 8sii;TtiiM*n5ci 
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[0 0 2 3] *R9i<&Mfc4*«KJ:fttf, g2gWD 
M2 2H 1 1 gWDM 1 6 t«toTWffiSnSIIt 

^ hJl/ilF S R (free spectral range)) ttilg 
WDM 1 6fc*»-5t>OJ:0**^. 
[0 0 2 4] ±B<D«J*©IS*, ^rAlOtttK^ 

£. ^1 fc, I2SWDM2 2B*18WDM1 6 «fc 0 

»KJ:oT«£<£*U ff2R14# 
64K5>oxh-?B»l8l2Ti«iSn5. S3 
K, WDMia*«t, **JBrt02l«S • *«SO«[ 

gfc<Btt* **»£iS^J£— ©ffijt (RN1) (CifeSfg 
l8WDM120m«*5TM. JB4K. ^^CO 

— HA ? i7 MfP««nc^R:9ll4tattXHr« 
[0 0 2 5] 

ftSnft»»»«'>XfAl 0 <Z>« 1 £JE0!l 3 0^:^ 
U H3(C, 0 1 <2fg 1 8*<t^2gOWDM 1 6, 

'>^tA3 0H 1X4T/W7f*t), S18 12I: 
lfiCO 1 x 2 WDM 1 6 S281 4K2ffiO 1 

X2WDM22a, 2 2b^tn. 
[0 0 2 6] S18WDM16H Am<0^^^)V 

Ai, a 2 , a 3 , A 4 ^w-r^7t/ix 1 7±(oytm j %tm 

flf*. Cin5^t^M03O#SB}Jf 3 i th^ 

WJA«A = 4 0 0^^7 (GHz) T**. gl 
8WDM16H Afc«L^*;M/MW£#U SIM 

(Tftfc)^, h;H6HF S R) BMATft 

So fcfc'U M*2tt*l80»llltT**. 
T» SHift^— FTtt, ff 1 8WDM 1 6te4lBCD^ 

*;p*2ioii:»«t* (-^cDttl^lcA , a 3 > tttfj 

Office A 2 A«) . :ntti3t>HJ§3 2TBS* 

[0 0 2 7] S2gWDM22a, 2 2bOft*JMH 
B5«MAT**D, FSRteMNAT**. fzfzL. N = 
2tt»2g(7)»»JitT*S. S2gWDM2 2bO)i5l 
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h;H4S2 8WDM2 2 al:»lTAfc^y7 h 

£ns 0 ztiiz^o* 2{@cowdm2 2<Daaw«cD4> 

0 3l:^^t#I^3 3, 3 4-CHSUfccJ: 3 
fCA*^^*;^A 1 -A 4 t^^SE^-rsJ:'5^7S:S 0 £ 
"5 IT, I28WDM2 2tt, flgWDMl 6^50 
ffi£2Z\zm* *MZftm~?Z>. 

[0 0 2 8] [«»&M£'*7A0ft2*ttM] HI© 
WdfiyXfAl 0©»2*Jfi«£B4K:£#»fc:# 
I^4 0TSt. WJ&ftm>'7>T&4 Ote, — PCOT 
10 ^^^UUff-^S 2fitf)WDM3 1 ^*;U:fcJ;tf3 2 
IOP Sfi^C»8ftt§ 1 X 3 2tAWXT*5. ffl 

a±»a, »»»id^T-A4 o«, oix8ig§w 
DM/psiii 6*tnsigi 2<t> ^nic^gs 

mmtSfi, 8I<^lX8WDM/PSii2 2Sfn 
S2gl4^^ft5 fl *K»Iwtt, IS&WDM/PS 

iii6, 2 2 te-en-etu ^^^;i/©ssfcj^i;T> 

[0 0 2 9] mWOfz®. HTTtt> rawDMj (» 
£^teCWDM(coarse WDM) <fc t> ) ttt, — 
20 JOTDM T^WDMJ ) <fc 0 j£^Hififlf« 

*±tX>c*UF S R^tt^WDMOCtT^D, 
WD Mj (** WiDWDM (dense WDM) £t>^-5. ) 

itt, fe3-5OTDM (-rfcfcS rswDMj ) 

^illffa^itf/hg ^ F S R $f WDM^) d t 
T£3 0 SSIC, ffiWDM (tft^^CWDM) tt, P 
Sf*6itfWDMf«t»i*ftl4ll*f*fc6l:* 

[0 0 3 0] 'pfe< fbfitTCDSfiJCckO, PSCTD 

30 a:, ftmtxommfcyty t-1 (lof 

AOinearized optical fiber amplifier)) SfflUfcJfc 
ill^-^fl/t'ya > (TV) ffl^tt/l^-X^U 

©*»««FttlCltffl»T**. JISftWDM/PSiil 
6, 2 2tt*BI»« : »5. 2 8 5, 3 0 5^(CfE®£n 

40 [0 0 3 1] i»»«^fA4 Ott, WT^ctaCf 
T^yi/^ij-iltfffl^n^). fflWDM (H^i* 

T) tef^Jifc&^TP Sf§^£WDM^-r*;i/££g<& 
U <8^Snfc3lfi«*Sr3tA^ 1 7SHi;TH4<7)J:'5 
ft»18WDM/PSiIl 6tCj||3, #£L<te, fg 
lgWDM/PSffiiHH -fii:»4 8 0fi$TO 
£g3M4 (LUdiving unit)) OT-t'^XUJOf 
•C?#ifiCffi«-r**l U^E-hy-H (RNl) fc«^ 
^n^o #RN 1 144 8 OiSTfWL Ul:U- 
tztb. CORN 1 x>^D-yt^il;l4-fii: 1 5fl 
50 OWDM/PS»«|16#*0, i>>£Ol^>-X (A*> 
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H;W W7 7<n^r-yM*^CO (central o 
ffice)^SRN 1 8fl(ORN lffl*l«n^ 

nsu^o^x^ (rn2) c-tJ—tf ^fx 

(RN2) te, 4<@C0LU(C1t-h:X-r^®2gW 
DM/PSIS2 2^5. 

[0 0 3 2] 05f:, WDM/PSiil6 (04) CD 
*JS^Jc^l¥ffl^^*ro 0 5K43^T, WDM/PSIi 
l6«A*CCWDM4 2^t1-§, CWDM4 2ft 
i6Iff«^rof:^gt, fnfn-owix4DWD 

M4 443<fctf— O<0 1 X 4 P S 4 DWDM4 10 

40#a^ti j eo^, CWDM4 2 tBi;;*^ MWB 
£ t)-5^"3CDCWDM4 8 ^f^TP S4 60D 
fti2ji»'&$n*. LT, (WDM 
) ^*fLT, WDM/PSJI*1 6teWD 
Mtbtfffil, ffi*OJftfi#« (PSff«i^5. ) 

WDM/PSiil 6»42attJCPStLT 
^"T^o TO^OS********^* 1 7 KSft-f S 
#Ui*3t/tX2 4te, PSf«O/W-^5SC0 
1/8 fc, WDM»«0-3OSftft**S»*. 
[0 0 3 3] &mB$)<Dfztf>\Z^ffi#- h 5 2 £#SnT 20 
*££*n*teTS*. «AHT, lX4CD«t)0lC. 2X 
5DWDM^cki;2X5PS^fffll, iiflJCOW^ttiE 
«©ffi*(0/^7-co— » (PHAfcfl/l 0) S^-T^J: 

7 * -fc X *fr -5 d t # pJtlTS £ . 

[0 0 3 4] H6l:, WDM/PSii2 2 (04) CO 
*M01l<Z)fiMB£*vr. SWDM/PSii2 2il 7fe/1 
X 5 5 SICTDWDM 5 6 t«I8»Sn, ft/lX 5 
7*ai5TP S 5 8 tftS»»antCWDM5 4i>5 

DWDM5 6«}t/U5 5±T4fiOWDM«§ 30 

PS5 8ft 7t/U5 7±T*4i0|^Si^ 

4flojt/^x 2 4<75*n-€ r n<3!)H*B«^*a«-r«. 

[0 0 3 5] «*lC«toTtt, ftlAtfttlBlttltttgB 
(ONU) tC&^T, i6OTDM/PSM2 2**P 

fl£ig£\ CWDM4 2 (05) \tt9tt£*. 
[0 0 3 6] »M#jy7fA4 O^fffflt-5 3 2IO 40 

JBISWDM/P S«» 1 6^yS2gWDM/PS 

«SSt. WDMJWIJl. 5 tfmtfiBi-r 

£L<, PS»«I11. 3//mttiS<i:tS:Wff*l 

t^fl*, Zft*>\*ft^z&&-?2>Zt*> K>* ffiO 

GHz (iSSt^3. 2nm) T**. glgWDM/ 
PSiil6 (04) <&Bffl#«MMtt»4 0 0 GHz 50 
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X'FSRM8 X 4 0 0 GHzTfcD, SHiffffiiEte* 

S2SDWDM5 6 (0 6) (01iff«mHtt»8 X 4 
0 0 GHzTF S Rtt#53 2 X 4 0 0 GHzTfeO, 9 

a#«¥a^7-r--hVl!y^«Blfflltt^BT*<5. S2 

SDWDM5 6 ailff«IHH^e<»ll^ftTft 
7-UxJ^-X(Oi8B7^^.(FF) 

t WG R Oftb D icftffl 1 5 C itfff* U 
[0 0 3 7] 3 2i^t*JP«l. 4 8/im*6 1. 

5 8 tfmST0485tf» 1 0 0 nmCD*Ki«£«f 
£<2&ggSB<^ffiijO&g, Tftfr^, 1. 43m 

m*5 1. 4 8/zmST^J:^l. 5 8tfm*6 1; 6 

3 //micTrCQftfite, #LUl:t>5- PO?t^&» 

T*fc*fc:ttfBJ|i&CWDM (MfLtimftHD*? y/\ • y 

s&m<Drz&\zmm-?2>m&, I2Sdwdm56 (0 

6) ^FSRtt|56 4X4 0 0GHz$T«^St'5C 

[0 0 3 8] »«»*IS/XtA4.0 (0 4) te, 
T\ 0 8 IC, #««F*7 1 tit, 3 2|Htf>^*;l'*5 

WDM/PSlii 6©AAl:iJW5/^-7^i7 
Sr^T. B8fctt£SK:, #ifjf 7 2, 7 3 ilT, 

^n^n> *ia*J:ix*2aoHi*i 8, 24 (0 

4) <D7>1? h)lh7jk£nT^2>o £ 08 £:fc^ 

T, &IS1§«6 5te, IlgWDM/PSl«16 (0 

4) oimafassL, km«6 6ii S2gw 

DM/PSM2 2 (04) Ol8aiS*«&lEt. 
[0 0 3 9] -€-n-en <5»;fc<fctf<5 2<ht^3^ ax h — £ 
U^;i/Sf t5 2 80WDMd<»)g»l!|y 7fA 4 0 IC 

2&WDM<DMmi&i&V>%l<D^**)l'<D!7UX h — ^ fit 
?t^Jl/8^J:yi 0, *9*f?iS5 1 /2(D5 1 ^^;i/7 

*±rxi i , ffi»3fi«5 2 ^t*;n , 17, 25^5 

;U2-6, 12-16, 18-24, *5i«2 6-3 2 

S£oT, Siatfc^nX I ^te3 ^ + 4 <5 2 

+ 2 4 0,0 2 <hfc*. a&®BttK&ffi?*aRTtt&3Z 
^IW&^ax h — 4r U^Mt, <5,-0. 0 0 5:fccktf 
<5 2-0. 0 0 2 5 CrfjLt>*>. - 2 3 d B4dJ:Z^- 2 



13 

6dB) T*0, Sfl^PXb-^tt-O. 0 2 5TS 
^-16dBi:Wo tttt^*AT*4^ #— ft 
(^lX3 2WDM^ffflbti^ ^m^U7,h — i7U 
^;l/«3 Hi-O. 15 (-7. .5dB) fi£ 

[0 0 4 0] 

i L T -e CO o % CO (r > < O * M C -D V > T K T t Z S t » £ • 

DMttff lftfcfflfliU JB2SHTO»«Si:tt$ffa 
[0 0 4 2] *»«Oi»»ll('>^fAOt)5- tDCO^ft 

^^;i/C0f>X^AT^J 8 ^S^U (dB) <O^DXl — 
[0 0 4 3] *JBSO»»»*^fAOt>5- 

[0 0 4 4] *^B^co«S^^fiJi>X^AcO^^--OCO^ 
*tt, (OTDR (optical tim 

e domain ref lectometry) ) Srffl HTffl* cOt^XcOIS 

[0 0 4 5] *5SWO«»»«>'^T'AOt>'5— OC024 
[0 0 4 6] *»WOf»»il->^fA©fe5- ^<0$) 

#-<^misiEiK (10 ±\znm-rzz£%. 1 

C^atbT*«r*Ci:t>pIIIT»5^ti:-C»*. 
[0 0 4 7] **E©*##«$'*T-A0>fc'5 — t?<0#| 

*tt. «±i:*lli»ftI*itt)i:«UTPON*ff 

[0 0 4 8] 

<xit^i:*8nci^Tta:tT'fc5o ceo J; 

53ttxA-f ^©«tt*BB»flF»5. 2 8 5, 3 0 5^C 
EftSftTH*. 
[BBOflMttKM 
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[01] **WO»»»t(5/^T-A*J:tf*tt*RWr 
*^n-;JBT*«. C$>S/*T\Mi, fflftfclfflfl) 
1XM ( HB0>3fcA**A/ffl, MfiOft/^XHi/A) <0 
WDMStl, ff 2ftKMfl<0 1 XN(0WDM£WU 

[0 2] B 1 ©i»»«'>7f iO* 1 *Jt«O^D y 
drBT»*. C<Bff lMWi2fflG>SSWU UK 1 St 
i:ii0 1X2WDMStU 3l2ft(C2{@<0 1 X 2W 
DM£*U 4<@<0^^^;i/^#T ; 5« 
10 [03] H204»*C!)«»»«iS/XT'Afc*tf*yir* 

[04] B10»»»tl^7-Aa)lB2*lB«0^ny 
?B"C*5. C<0»2**Mfltt2fflOft*#U »18 
Cli01X8WDM/PS««$tL, f?§2ftfC8<I 
(DlX4WDM/PSi«&fL> 3 2{B<OWDM^ 

[05] B4 Off 1 ROWDM/P Sit©^a y ? B 

[06] B40«28fi!)WDM/PSii0^ny?B 
20 T$^o 

[0 7] H4©WS<O»»»10'>^'rAlc4JW*^^* 
[08] B4 0W3e^»»5MB^XT-A^*tt«» Sfi 

1 0 W»|]yXrA 

12 ff lft 

14 ^2g 

30 16 1 XM WDM 

1 7 A^/ffi^Tt/IA 

1 8 ttirt/Art^X 

2 2 1 XN WDM 

2 4 7tA°X 

3 0 W^fSv-X-T-A 

4 0 t^ai/^fA 
4 2 CWDM 

4 4 1X4 DWDM 

4 6 1X4 PS 
40 4 8 CWDM 

5 2 ^fiftf-h 
5 4 CWDM 

5 5 VtrtTs 

5 6 DWDM 

5 7 JtnTs 

5 8 PS 
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24 
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22b 
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JrfL 



[03] 



x, x 2 



WDM 1 nfiiS 



Ml I I 



wdm 2-1 roes 
I I 



WDM 2-2 



XII 



I 1 
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32 
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1XM WDM 
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[06] 



[0 7] 



l X N WDM 



CWDM 
54 




***;HWM 40OGH» 3inm 
3 2®0>jfflte^*;M' 



******* ttft?*** 

innnnnnninmnHHUiHiMflHflBgBiiiaHinnnnnnnnnnnnnnnn 



JQ £L 



JJ EL. 



m 1 &<RNl) 1 X 8 WDM <BHg&iIia#J* 



£ 1 CRN DWDM Ulfcfcttttatifc 
»2®(RN2) 1 X 4 WDM MK«ii3a«« 



[08] 

*<V*;MW« 400GHz 3.2nm ^-71 

i.43(it 1.48pm 1.56 pi 1.63 j^b 

imBiiimmmmmiBBiB 



HN1 WDMO«l W^j 
/-« 

{ i r 

h InlaJ w .1, 



381 RN2WDM<BJg2ttU; 



7*'J*£*H. 30155 y*3 y7, ^ 
7x77*— H K> 410 



